Introduction
Healthcare in the United States has made great strides over the years in improving the quality of patient care and safety. Hospitals and other care facilities are geared toward helping ill and injured patients heal, as well as making advances toward a better quality of life for patients [1] . Ironically, the healthcare industry has one of the highest injury rates for employees in the private sector [2] compared to all other private industries in the U.S. According to the Bureau of Labor Statistics (BLS), the number of work related injury and illness cases in the healthcare and social services industry was reported at 653,900 in 2010, which was the highest among all private sector industries in that year [2] . Within the healthcare industry in the U.S., hospitals, followed by nursing and residential care facilities, had the greatest numbers of reported injuries and illnesses at 258,200 and 202,300, respectively [2] . Healthcare is a multifaceted industry with a wide range of job hazards including "bloodborne pathogens and biological hazards, potential chemical and drug exposures, waste anesthetic gas exposures, respiratory hazards, ergonomic hazards from lifting and repetitive tasks, laser hazards, workplace violence, hazards associated with laboratories, and radioactive material and x-ray hazards." [3] . Aside from workers directly involved with patient care, there are many non-clinical occupations within the healthcare setting such as food services, housekeeping, laundry services, building and grounds maintenance, and administrative and clerical positions. Both clinical and non-clinical positions have unique job descriptions, which come with associated risks of injuries and exposures.
Musculoskeletal injuries are the leading cause of healthcare worker injuries.
Research shows that patient handling is one of the biggest risk factors for acquiring musculoskeletal disorders [4, 5] . In 2013, the healthcare and social assistance sector reported an incidence rate of 50.2 reported injuries per 10,000 full-time workers for musculoskeletal disorders, which is second only to the transportation and warehousing industry [6] . Needle-stick and other sharps-related injuries are commonly reported in the healthcare industry, as well. According to the Centers for Disease Control and Prevention (CDC), approximately 385,000 sharps injuries are reported on an annual basis in the US [7] . In the hospital setting, sharps injuries occurring during instrument use account for 48% of sharps injuries, while those occurring after instrument use but prior to instrument disposal account for 30% of sharps injuries [7, 8] . Sharps injuries are not exclusive to physician and nursing positions. Studies have found that housekeeping staff involved in waste removal and home care aides often acquire needle sticks due to improper disposal of used equipment [8, 9] .
A great deal of research has been done on healthcare worker injuries, but no studies characterize and describe healthcare industry compensated injuries by patient contact status. The purpose of this study was to 1) characterize healthcare industry injuries by patient contact status; 2) identify the occupations associated with healthcare injuries by patient contact status; and 3) determine healthcare injury rates by occupation, to gain a better understanding of healthcare industry compensated injuries and better target healthcare industry safety practices and programs. FROIs included all initial reports of injuries reported in calendar years 2012-2014.
Methods

The
The FROI data include data variables such as demographic variables, nature of injury, cause of injury, body part injured, date of injury occurrence, county of injury occurrence, type of facility where the injury occurred, and a detailed description of how the injury occurred in narrative free text format. The nature of injury was divided into eight categories: sprain (sprains, strains, tears), fracture, laceration (including puncture wounds), contusion, burn, multiple injuries, other (exposures to pathogens or chemicals, psychological stress, inhalation), injury not specified, and no physical injury. Cause of injury was grouped into nine categories: lifting (injuries occurring while lifting or handling), fall (falls, slips, trips), motor vehicle accident, struck by person, struck by object or animal, caught in something, no physical injury (exposure to chemicals or pathogens), and cause not specified. The struck by object and struck by animal categories were combined into one category due to low reporting numbers. Body part injured was separated into ten categories: head (including face), neck, back, trunk, upper extremity (shoulder, upper arm, fore arm, wrist, hand, fingers), lower extremity (hip, thigh, knee, leg, ankle, foot, toes), multiple body parts, non-musculoskeletal (injuries to internal organs, psychological injuries), no physical injury, injury not identified. FROIs that indicated 'no physical injury' in any category were not excluded because submission of FROI forms suggest a medical provider was consulted and a Workers' Compensation claim was generated, regardless of the outcome.
Review of FROI narrative text was conducted to determine if the injury involved direct patient contact. Direct patient contact was defined as an incident where the employee was physically touching or performing a procedure on the patient at the time of injury occurrence, or the patient's actions resulted in an injury to the employee. If the detailed description did not disclose whether or not direct patient contact was involved, the FROI was categorized as undetermined. Demographic information included gender, age, and occupation of the injured employee. For the FROIs that did not have a recorded occupation, the occupation was determined by physician review of the detailed injury narrative text. If the injury narrative text did not identify the occupation, the record was categorized as an unknown occupation.
The FROI data was classified into direct patient contact or non-direct patient contact involvement, regardless of the worker's job title. Occupations were grouped into 5 separate categories: 1) Clinical workers; 2) community and social service type workers (social workers, mental rehabilitation counselors, chaplains, youth counselors);
3) administrative or office workers; 4) other (non-patient oriented occupations including kitchen staff, building maintenance, housekeeping, etc.); and 5) unknown. The clinical worker category was divided into four subcategories based on education level: 1) practitioners including physicians, dentists, physician assistants, nurse practitioners, nurse anesthetists, nurse midwives, pharmacists, chiropractors, speech pathologists, and physical and occupational therapists; 2) nurses including registered nurses, licensed practical nurses, licensed vocational nurses; 3) technical support staff including radiology technicians, surgical technicians, emergency medical technicians and paramedics, laboratory assistants, phlebotomists, and physical and occupational therapy assistants; and 4) healthcare support staff including certified nursing assistants, direct care professionals, home health aides, medical assistants, mental health assistants, resident assistants, personal care assistants, state registered nursing aides, and patient transporters. Non-clinical occupation categories were not subcategorized.
Frequencies were determined and chi-square tests were performed to assess the differences between healthcare injuries involving direct patient contact vs. healthcare injuries without direct patient contact. Data analysis was performed using Statistical Analysis Software (SAS). The incidence rates for the KDWC claims for the clinical occupations were estimated using full time equivalents (FTEs) as the denominator from state occupational employment estimates in Kentucky for 2012-2014 [10]. According to the Medical Institutional Review Board for the University of Kentucky, this study met the criteria for an exempt study, and an IRB was not required. Figure 1 shows the reported injury rates for the clinical occupations. Healthcare support occupations had significantly higher injury rates, more than double the injury rates reported by nurses. In 2013, the incidence rate was 32.3 reported injuries per 1000 employed healthcare support workers in Kentucky. Nurses had the next highest rate at 12.1 reported injuries per 1000 employed nurses in that same year. Healthcare practitioners had the lowest rates at only 2.6 injuries per 1000 employed healthcare practitioners for 2013. Reported injury rates did not change over the three year period.
Results
There was a spike in reported rates in 2013, but overall there was no increase or decrease in reported cases.
Sprain injuries made up 51% of all injuries irrespective of patient contact status (Table 2) . Strain and tears were more frequent injuries among healthcare workers with direct patient contact compared to those healthcare workers without direct patient contact. There were higher percentages of fractures, lacerations, and contusions among healthcare industry workers without direct patient contact compared to healthcare industry workers with direct patient contact.
The highest percentage of injuries involving direct patient contact were lifting/handling related injuries, whereas falls/slips/trips accounted for the highest percentage of injuries in healthcare workers without direct patient contact. Among healthcare workers involved in direct patient contact, lifting (52%), struck by person (17%), and struck by object or animal injuries were the leading injury classifications. In contrast, leading injuries for healthcare workers without direct patient contact were primarily falls (39%), followed by struck by object or animal (19%), and by lifting injuries (17%). Back injuries were more common among healthcare workers with direct patient contact vs. those without direct patient contact. In comparison, lower extremity and multiple body part injuries were more commonly reported in healthcare workers without direct patient contact.
Looking at the facility where injury occurred, general Medical and Surgical Hospitals, and practitioner offices had the highest percentages of injuries (34% and 10%, respectively) not involved in direct patient contact compared to those with direct patient contact (28%, and 6%, respectively) ( Table 3 ). In contrast, there were a higher percentage of injuries involving direct patient contact in nursing care facilities (39%) compared to healthcare worker injuries without direct patient contact. There was no difference between the patient contact groups in regards to region of injury occurrence (Appalachian vs. non-Appalachian regions). A higher percentage of injuries occurred in October for those healthcare workers with direct patient contact vs. those without direct patient contact.
Discussion
While many studies have been performed on healthcare worker injuries, this is the first study, to the authors' knowledge, of FROI data analysis of injuries by patient contact status for both clinical and non-clinical occupations within the healthcare industry. Overall, we found that the majority of injuries among all healthcare workers did not involve direct patient contact. The healthcare injuries not involving patient contact were nearly equivalent between clinical and non-clinical occupations. Our study results are aligned with a case-control study that compared musculoskeletal injuries among maintenance, custodial, and direct care staff in two hospitals and showed that maintenance and custodial employees were more likely than direct caregivers to sustain strain injuries [11] . Worker safety needs to be addressed for each of the major occupational groups within healthcare systems. Musculoskeletal injuries account for a large number of workers' compensation claims in the U.S. [4, 5, 14] . Safe patient handling procedures need to continue to be emphasized in education and training programs. Patient lifting assists, including specialized lift teams and lifting equipment, are proven to be effective if utilized properly [5] . Healthcare-related facilities may need to examine policies and procedures to ensure patient and employee wellbeing. Creating a safe environment needs to be a continuous focus for both worker health and economic longevity.
Our study revealed that Healthcare support occupations have the highest injury rate of all occupations in the healthcare industry, consistent with other studies comparing nursing and nursing support staff injuries [15, 16] . Since the majority of nursing support jobs are in nursing facilities and long-term care facilities [17] , our study finding that most of the injuries involved in patient contact happened in nursing care facilities and continuing care retirement communities are not unexpected. Health practitioners had the smallest number and rate of injuries and may be under-reported.
Many studies on sharps injuries focused on providers and nurses showed that doctors and nurses had the highest number of sharps injuries [18, 19] . One study found that doctors had the highest rate of underreporting at 67% [18] . 'Lack of time to report the injury' and feeling that the injury was 'considered to be low risk', were identified factors for providers not reporting an incident [18] . While overall injuries occur more often among the healthcare support occupations, there appears to be a reporting disparity between the higher level of educated workers and lower level positions by educational attainment status.
Nearly all (96%) of struck by person injuries involved direct patient contact. This study indicates that struck by person injuries, although few in number, may occur by persons other than a patient, such as co-workers, family members of patients, or bystanders. Violent acts in the workplace create stress in the environment, leading to decreased productivity for employees [6, 20] . The Bureau of Labor Statistics announced that violence rates involving health and social services workers are more than triple that of laborers in other private sectors in recent years [7] . One study investigating emergency department violence found a high prevalence of threats and physical assaults toward all employees in the emergency department [21] . It is crucial for employees to report violent events in order for facilities to be informed of issues and have methods in place to curtail violent events toward employees. Falls (39%) and struck by object or animal injuries (19%) were the top two causes for injuries not involving patient contact. Fall injuries are common in all work industries and comprise a large portion of work related injuries treated in emergency departments annually [6, 20] . This study demonstrates that healthcare workers are not immune to fall injuries. Implemented fall prevention plans and strategies have been effective in reducing falls [20] and there continues to be a need to address fall prevention.
Limitations
This was a cross-sectional study using previously collected data, which prevented the ability to further clarify narrative text information about injury details which could have influenced frequencies observed per occupational group. Severity of the reported injuries was not included in this data, which inhibited the ability to observe differences in severity of injuries among occupational groups. There is also the possibility of recall bias from the worker reporting the injury although this is unlikely since injuries should be reported immediately to their supervisors. Misclassification bias due to second hand parties completing FROI forms is also possible. Last, there could have been differential injury reporting rates for the different occupations, which may influenced results.
Conclusion
The study findings from this analysis help identify the specific occupations and facility types where workers are being injured in the healthcare sector. Our study shows that injuries in healthcare were not limited to workers strictly involved in patient care. In this analysis, we also found that a high percentage of patient related injuries were among younger workers. Targeting the younger workforce for enhanced education and training programs may be appropriate for improving the discrepancy among the age groups.
Healthcare support occupations reported the majority of injuries and long-term care facilities had the highest number of injuries for patient contact injuries; general medical and surgical hospitals had the majority of injuries not involved in direct patient contact. For injury control purposes, findings from this study can be helpful for healthcare facilities to understand what kind of injuries are occurring to better guide the establishment of intervention and training programs for both patient oriented and nonpatient oriented employees. <.0001
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